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(54) PROTON CONDUCTIVE MEMBRANE OR FILM, AND FUEL CELL USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton conductive membrane or film having durability and mechanical 
strength and its manufacturing method, and to provide a fuel cell using this membrane or film as a proton 
exchange membrane. 

SOLUTION: This proton conductive membrane is obtained by polymerizing a single functional monomer having a 
phosphate group, a phosphonate group or a phosphinate group in the side and a single functional monomer 
having an amine salt of the phosphate group, the phosphonate group or the phosphinate group in the side chain, 
in the void of a porous membrane, by producing a polymer having a part of the phosphate group in the form of 
an amine salt, the phosphonate group or the phosphinate group in the side chain, and by carrying the polymer in 
the voids of the porous membrane. The proton conductive film formed by blocking at least a part of the 
remaining voids of the voids of the proton conductive membrane and the manufacturing method of the proton 
conductive film are provided. In addition, the fuel cell using the proton conductive film as the proton exchange 
membrane is provided. 
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j&KKiJfcCT. ±&Lfc#1tf£ttP-*/^-^#'Bli£ 

tt#p-^y-^-. ^tt£tt#p-^y-7-^. p-* 
y -^-^ p -t^e j -? - 1 ^fi^-ffe^w-r 5 * y -7- * 

$itni4*«tV\ b^L, S-g-jfei: LT(4, **>T?fc, 3t 

s^jfe^fBtt-c^fc o , s^ra-ep-jKy-^ 

<tv\ 

[0 0 7 2] ±|B7tS-g-^^Ji4, i9^btiTV> 

2 -v 5 ^ f/V7 5 y - 1 - (4-m!Jy7i^) 
y?/y-i (f/W^-Wma7 3 6 
9) , 2-y^/W-l- {4- (^f^ft) 7i = 

/w) -2-^yyyc/Vy-i (f-^^ =¥— tt 
|-f/p^a7 9 0 7) , 1-tKo^-y^o^-y 

/l^7i=;^Fy (f-/<^/-f =¥-|±ii-f ^^^^-T 1 8 
4) , '<^-^^W?-/l' Icf-'^IU dr-ttM-< 
/^a76 5l) ^ffl^SltmS. 3 00 n 

i;ff^H\ wO±5**a-&l«*6*li4, iiS. p-* 
y -v— ©8B#7 ? >-ii^-^t!' ; e y -^-±flsic*r ut o . 

[0 0 7 3] p-*yv-©^7?yl^ 

ct, HtHE*»tero*s-&tt*y^-^, ycs&Wzn 
m ttts®&m & £Timm<D \zu & $ * * fc * i- 

(4, Mttf, r©fi^Wc^7LKKS:g»Lfcl9, * 
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[0 0 7 4] z<d&?ic^ p-^yv-o^75y! 
- © p y ^-g[S#T 5 ytt^Jt^Sr-^tf 

[0 0 7 5] IiDi^CU, #?LKiIiCP-^/-7- 

#y ^XT^mmmmmy j ;uj*vmmm sr» 

[0 0 7 6] ±fE**-frfc&K43telB*«f4, 9 

a^tt. o. i~5 j /cm 2 g£-e+#-e 
jts-frtt, #feft5P-#y-r— roM7?yl 20 

[0 0 7 7] SiJ^StLT, #3891lJ:«fc5:7*n 

hyfi^ttitW:, P-^/-v-^#?LK)jI<D^L^-CBfi 
J6LfcilRl«lKL-Cl[^**T, P-*°y-?"-££j&£ 

rt^f#5 c *5§sj(cj;4x(i\ ~©^§-g\ 7;y©7 30 

5 /s/p-*y -v-©#-r?)P-Ks©jt*R^o< 

R<l£ft5J;3S^ 75 y%P-#}) icflUBS 
*. ffSKIl 75y©75;l/p-^yv-©f 
"f 5P-g?«©Jt*R^0. l^R^O. 9<tft5<fc3 

(c, T5y^p-7Ky-7-tcftffl$-y:5 0 
[0 0 7 8] Z<D£o{Z, p-^/-v-£-#Mfii©£ 
JL^-efi-g-S-Br-C, P--tf^-^$*5l^; 

^ftlttP-^/^-^fHltt^p-^y^- 
Sri^KlcftC-Cfflv^-r. ^1ffllit^^1-SP-7Ky 40 
*fc, *i-fittP-*y-7-£ffl^T, -t 

[0 0 7 9] *55K(C«tiitf, P-*/-7-<D|H5#7 5 

t££#-f 3 fite^ ©{&©*- -v-w&m* 

£j&LfcP-#y-7-©P-&g£7*5 V&fcL 50 
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P-il?r7?yfijkU 1 ) ii«U4©fti^:/n hyfc 

STL as H« W d I35£ $ ft -5 iiftf4© ft ^ 7° p h y B. 
[0 0 8 0] ♦iSWWai^'Cli, P— =e/-^— ©»^r 

©£?L£3fcil1-5©^ftib1\ Stt#?Lff!§i©'>ft< t 
i>-*©*ffi©'>ft< fct-WSr*au-Cv^Tt>J:v\ 
::©*§-£% ±6*^^- a^*o***tti oo%^i 
is. r©j;3K, l^#?L«ffllic*y-T-»&ftfci 
o o%^six.5^t**-c-ia^$-a:, ^tifcftfiMt-rtx 
«\ #?LSr«i±, *©£?L#£j&l-5#y^--es*£ 

ft-C^5©^ft6-f\ G&gftii^fct^ 4)#LfcP- 
^K-©p-ss^7$yMLT, ) W<it- 

tj-©sb ©'> ft < t i % © # y -*-x*®m zti-tt 

[0 0 8 1] 3E(c, *|8Wtcj:ix«, rci^iati 
bix/cT'n hve^ttH©^ri-5S?L©a^©S^, EP 

©'>ft< ^fc-SBSrKSLT, hye^147^/UA 

[0 0 8 2] ~©J:5i;, P-*"!iv-©S5)7;yI 
^«W^?LKJI©S?Lrt(CfI^$^Tft5yn h yg* 

^4ti"5o **WlcJ:iitf, #?LK)jI-©P-^/^- 

m< lt, ^7LK^©#-rss?L-©p-^y-7-©g|5 

»7 5 yJfi©3te«*Sri«!<-f FyfiS 
[0 0 8 3] *3gWlc«t4xtf, 3©«t9{-, #?LKtHit 
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[0084] l^u #?L«t#;g£*ru mfam^'-t 

9 — b Ltffli^tuf, #*©y ^;*y-^j|2;Il9 J ^-r 
^^#©PB E ]ll#:^>6 0 $oT, ^©J^&ffljiWi, _h$ 

^eWttDUcaffi-SffiBHSr-r^THSLTftS^o h 10 
[0 0 8 5] *^BJ{cJ: 57°n h >-{E39ttHI^'7 ,, D h > 

■C, P-#y t-©*|5#7 5 

Z © P - jjf y -r-©«5#7 5 >&£±fa#7Ljfl!I©£?L 
rtfc&#i*-fr-C, ^?LRSltP-#y^-«75^T$y 
tttfcfc— {WbLfcfcWCfcS. 20 
[0 0 8 6] ftoT, *38HfcJ:*Ui, Wft&TLW&b 

■fu hyBm&#»^-b<Dm&iuz&mLx. a*© 
femte^iLwrnzmttLxm^z-tizx^x, p- 

[0 0 8 7] #1;, ^iC^ot, P-*S-7—<Dm 30 

ib-rsr ticio-c, p-^y-?-©£is#7? y&©# 
fgtt p y p - * y 

h yfiiJMfestf y v - 1 £7Lffl*£ ©*#tt*r-J13*»e>fc 40 
[0 0 8 8] 

I HJSWI 1 W TK Sr * If T *3B W SrBft 5 «s , 
JCLTlftLfc. 

[0 0 8 9] ()KXIi7^/UA»Jf:^) 1/1 00 00 
(#?LK8i©S7L*) #7L|fM©*{iE«S (cm 2 ) 50 
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fcfcUroSllW (g) , ^Jf^t (jum) Xlflg&d 
(g/cm 3 ) frfeTSKTjUHLfc. 

[00 90] M$ (%) = (1- do' -W/(S 
• t • d) ) X 1 0 0 

[0091] {~fu v v\mm >&mmx\* 

T^4l*IBJ«Lfc«, ta-U 7 h^y*-KttLC 
Ry-*-HP4 2 8 4 ASrffll^T, e&attfflt-BfS 
I?^©1 cm^©«(44:**, ?aS2 5°C, =H*tS£5 

[0 0 9 2] (S*t#?LfOI©£?L^©P-#y v-O 

m ) , w$mmm<o&&*<* (%) > p-#y^- 

©g)5^T 5 >^©*J;M (g) St/P-^y-^-©^ 
7 5yIO«d (g/cm 3 ) ^)>fcTS;(-T^ttiL 

[0 0 9 3] (%) = 1 0 4 • M/ (V • * • 

d) 

[0 0 9 4] (§|»3fiS) ^i^</H!fcjT*)itev^K* 

it ( J I S K 7 1 1 3, ■?7*1-vir<D5\mZM& 

( («0 A»«f^9f»*- h/77AGS-50D) Sr 
[0 0 9 5] Hffi^iJ 1 

(p-* y-7-©gc^T? y^©pi^) 

^-dfv-^^) -7^7i-^ (6 5/3 

bteZP-*;-?- (&m±ik¥ m) My 4 b^x^r 

/VP-1M) 7 0li%i^ ^•>if;i'7^!Jl'-b 
3 0fi*%t^? 3 / c c5^/-x'-^!iii 0 oa»gR(c:a 

^L/j;^?>, tf^L7C0T^fi©/^^/-^T$ 

>&@;*\cj)nz.x, ^x^y-^T^yOT^/S/p 
-*y-7— ©y >-^Scott:^R= i/2©p-^ey-^— 
©g|5#T^ y&b* Y* t yx-TA'T9 y hbfrbte 

[0 0 9 6] (/a h 14HI©M3t) ±IE* y ^~ 
?I-&#31 0 0S*g|5(C-<V-/i'v ; y fvL-^-yU (^/< 
^*-W^a7 6 5 l) 0. 2 5a*a5> 1 

*-ttfi-(^*a7 1 8 4) 0. 2 5fi4lf|5Srjg»$ 

[0 0 9 7] ZtiSr*3Ri-5 3i:/i<, ^©SS, ** 

?wn. 0x10 s (DmMfti-mtfv^^y® 

JB*»5>4S#?LKilT 1 (Hf2 5 fl m > ^L$4 0 
%, ^P^LMO. 10dm) ©(SfffitC^LT^ ^?LK 
I^©^?L(C-^?f$-y:/c 0 
[0 0 9 8] ^©i 5(C^aLfc#?LWBI^#y 



(10) 
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77o^ (tfc) SUB 0 2 1 - 1 B- 1 3) SrfflV> 
T, ±lE*?LKBtli**/U*- 1 • 5 ]/cm ! ICT* 

WE#ttllF 1 £#tf: 0 Z.(D7°u h vfcafttflldfc^T 
£y h^S/icfvl/T* y U- htro*fi^[CT^{C 10 

[0 0 9 9] ±ffi7°n h >B'^m%F 1 co:/n h 
mt2. 3X 1 0" 3 S/cmffcD, 3MJgi4 7 5M 
PaT?S>ofc„ 

[0100] (Mifll) 6&ftfe<i&£r0. 6mg/cm 

^xm&Lx, m-wm^fr (me a) taw^u*:. 
[oioi] m) mvk^t-tmmmtiffim&w.*: 20 

f*Rb1\ ffi^(4^J±(CTfT^ofc 0 *Pffl«iaSf4** 
ftij8 0°C, ^*ftij7 0°Ci U **MKfrfc/Pffl«M: 7 0 
°Ct Lfc 0 T a f e 1 ffifCTSflft-S/E ( I - V) Aft 
Effete 5, »**B l 5 fc, /n^^ 

flit L"C, i-7 4*> (Sftjffiff) 1 1 7flg£fflV^d§ 
-g-ti5iJ|5]^t7?S}5fi-ffi/± (1-v) ttHSr#fc 0 EH 
*^PJ(cJ;-5^n h>-fEJ»14fll(4, t7^tyn 

[0102] 2 30 

(P-ty-?-0»»7?>*Oi8) HiS0!ll tfHJC 

2 -y ^ y D^/^-yif/^x?!- h t if* 
(y y o-f >\>tt*sx-?-)V) ¥-fo*7^—Yhfrb 
45P-*77-i 0 0 ^#>. 

5 tfy-/u<DTi yl/p-^ey toy v^Scott: 

[0103] (^d h yfigftfltoSlift) 1KP-*/ 
■^-COg[S#T5 yigl 0 OMit® iC-^V 

(HulEtlslC) 0. 2 5BMB, l-tKnJf-> 40 
is? a~.*is/U7x.=./i>lr by (BufSirl^i:) 0. 25 
-Brfc. 

[0104] utt^ji kmcm&ft*m# ] j^?-i'y® 
m^tt&mmi i y -r 

U /<— CLw^T^|iJW*/-r-4r#?LKflicDSffi^ 
blfeiLT, £?LfOIco£?L*K:co^ ±|5P-*yv 

[0105] z<d£ o \mm LtzZiLw^mmmmc 50 
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U IWl i:lB]i:jtJfiWS6«*fflv^ 
■C, a^/u^-i. 5 J /cm 2 lcr#7LKillJ:3tlB*r 
LT, *»£:?LrtT'±EP-^y^-co^#T5 >1££ 
7tS££*, P-^!Jv-©»7;yI^^t5 

KlI^tfT, J¥^ 2 5 tf mCO/n h y{5#l±flgF 2 £ 

#fc 0 :07"n h^e*ttlltKJ3^ri4, #?Lfffllco£ 

&&&& F 2 (737°P h ^eWStt 1 . 2X10"s/c 
mTfcofCo 

[0106] mmm 3 

2 -y y D^;^->xf/V*^7i- h b tf* 
(y ^ y p^/u^-dr^i^/w) ^^7i-hi^f) 

r 5 y p y -r-co y ^ScoitipR = l / 5 co 

[0107] (^n hvegw§K©»ii) ±ffiP-^y 
•7— co95#T $ y& l o oMS^ic^y^/i^y 'fvu^ 
(flfilBtlRlO 0. 2 5fi*S8, 1-tKndrv- 
PAifi'/i,?!-^ (gfflEtlHi:) 0. 51 

om*%t*54 9(cy ^y-/HCT*f?Lfc 0 

[0108] mafrm'frT-m 2. 4 x 1 o 6 cosk^^- 

m, S?L$4 4%, spl&TLSO. 1 5 M m) ^r^y^i^^ 

/v-«niiwa[7^^±ic*-&, 'co#?LWflico^m^ 
±tep-*y-7-cogi$#T? ^jg-g-ifewftjRas 

f^Srm* L, /<-T- L r^T^SiJcO^e y -7-Sr#?LKflI 
»*ffi*»eK5*LT, JH<£LT\ #?LKfllcO?g?Lcf (C© 

[0 10 9] r<D4 5lcM3Lfc#?LKJg<z>gttiSffi^ 

*sfi«d»e>*»fL, mmmi bmcitMttmwzm^ 

x^/U^- 1 . 5 j/cm ! fc-C£7LMIfcjteJS«' 

p-^fy-7-cog(5^T? >-^^4fi)c$-a:6<b*(c, ;o 

T, 0 n mCO^P h yfe^tttfllF 3 £#fc 0 ^cO 

7°a h>fi!SttBHc*5^-Ctt, #?LMflIcogg?L(4P-^ 

C07°n h VfE#ttfllF 3coyn h We^S(4 8. 5X1 
0" s S/cm-Cfco^o 

[01 10] itrnrn i 

y rc^x/H»fl§»^7 ^ /w^±{cHJS« l i (?) i: p - 
* y -v-cogu^T 5 ^^^tf^ y -r-a^ft&js* 4 



(11) 
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19 



20 



0 n mGDlHcit^ Lfc 0 i 

[0111] ztDm^m(o±ich^v ^^^mmmm 

■ Srffl^T, m^/l^-1. 5 J /cm 2 fcTftfiBStL 

d»e>«5ff*4 0 u m<D-fu by&ty&B&R 1 
Z<Dy°v h W5j»14SlcD7 B n hyiiSlj;2. 6X10 
S/cmffe!), 3l3fi3££ti> 9MPaT*feo 10 

1to 

[0112] ttmi 2 

y * f- 1/ y x/p* >-^»y * y -/vmfczm 

[0 113] HJgfi|3 tra y^f-i^a 
ffii* b fc * #?L»RT 2 «: # y a: * f /M$ffl§»^ 7 y 20 
^©'slfctillffi(c±fa#y xfu^wy 

[0114] hyesiMtfflticjsv^-cwt. #?Lft 

BH<£>£7Lte±lB# >BgfCT^£lc?£« 

^fttfc^ #?LjfH<D±fe#y*^uy*/u* 

&Mfe\Z2. OXIO" S/cmT*fcofc 0 

[0115] :©/o Yyfcm®m*2 4ftT%Mz.m.m. 30 



&ft 5 0 °MzMM. LT7°n h y&>g££$j£ Lfc £ r 

5, 3. 7X10"' S/cmt-fcofc. 
[0 116] 

[0117] ;*:3§Wc&oT x p-^ey-^-ogR 
^7? Vit^r^LKI^roggTLrtT'S-g-^-tirT, P-#y 

[0 118] K LT, #3SHfc«fc5:7 p n b>-e^ttljl 
[BiB0>ffi¥&K9n 

[Hi] i±. ^fg^icj^/n h^e^ffllSrffl^Tp 
(ME A) 

T a f e 1 ffi{C«t5««t-«ffi ( I - V) ft^T-feS, 



[El] 




0 0.2 0.4 OA 0.8 1 1.2 

(A/c.«) 



(12) 
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(51) Int. CI. 7 



M5UK# 



F I 



HO 1 B 13/00 
H 0 1M 8/10 
// C 0 8 L 101:00 



H 0 1 B 13/00 
HO 1M 8/10 
C 0 8 L 101:00 



Z 



F $—2\ (##) 4F074 AA16 AA17 AA32 AA38 AA48 



AD13 AD16 CD04 CD20 DA24 
DA49 

4J100 AB07P AB07Q AL08P AL08Q 
BA02P BA02Q BA63P BA63Q 
BA64P BA64Q BC43P BC43Q 
CA04 CA05 CA31 FAOO HA55 
HA61 HC43 HC47 JA45 

5G301 CD01 CE01 

5H026 AA06 BB03 BB10 CX04 CX05 
EE18 EE19 



